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CONTROLLING APPARATUS AND METHOD OF MOBILE COMMUNICATION 
TERMINAL USING ELECTROSTATIC DETECTION 

BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a mobile communication terminal and, 
more particularly, to a controlling apparatus and method of a mobile 
communication terminal using electrostatic detection capable of sensing a 
10 malfunction through static electricity generated from the mobile communication 
terminal. 

2. Description of the Related Art 

Recently, in mobile communication terminals, a plurality of circuits are 
15 integrated to implement diverse supplementary functions in addition to a voice 
communication. With its size restricted, the mobile communication terminal is 
required to use small-sized circuits operating at a low current. Since those circuits 
have a weak electric immunity, they can malfunctioned even due to a weak electric 
impact. 

20 In general, users of the mobile communication terminals carry the mobile 

terminal in pockets or bags and are surrounded by lots of various electronic 
devices, so the mobile terminal is exposed in an electric impact-ridden 
environment. One of the big and frequent electric impacts to the mobile terminal is 
caused by static electricity which generates thousands of volts of high level 

25 voltage instantaneously. 
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Influence of static electricity on the mobile terminal causes noise during a 
call communication, malfunction of internal circuits, no-sensing(screen-freezing) 
phenomenon from a display unit, and even a power-off phenomenon. 

In order to prevent such an influence of static electricity on the internal 
5 circuit of the mobile terminal, the case of the mobile terminal is formed of a non- 
conductive material, but still a considerable amount of static electricity affects the 
internal circuits of the mobile terminal. 

The most-influenced part of the mobile terminal by static electricity is the 
display unit. That is, the display unit is prone to be exposed to static electricity 
10 because it has a physically larger area than other parts and is sensitive to voltage, 
and there are many signal lines therein. 

Figure 1 is a block diagram showing a structure of a controlling apparatus 
of a display unit of a mobile communication terminal in accordance with a related 
art. 

15 As shown in Figure 1, the controlling apparatus of a display unit of a 

mobile terminal comprises a display unit 20, a . memory unit 30 storing screen data 
to be displayed on the display unit 20, and a controller 10 for providing screen 
data stored in the memory unit 30 to the display unit 20 and controlling the 
operation of the display unit 20. 

20 The display unit 20 itself includes a driver (not shown), a graphic controller 

(not shown) and a memory (not shown), and the controller 10 controls the 
operation of the display unit 20 according to opening and closing of a folder or a 
flip. 

When the graphic controller (not shown) of the display unit 20 receives an 
25 electric impact by static electricity, a no-sensing (that is, function-down) 
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phenomenon occurs that the display unit 20 is stopped or its image is broken. The 
no-sensing phenomenon refers to every type of malfunction that may occur at the 
display unit 20, not a normal image output, including, for example, an electric 
impact to a construction element of the display unit 20 by static electricity, a 

5 malfunction of interface parts connected to a main controller of the mobile terminal, 
and any malfunction generated at other parts of the display unit 20. 

In order to resolve such a no-sensing phenomenon generated at the 
display unit 20, the display unit 20 can be forcefully reset through the operation of 
closing and opening of the folder or the flip of the mobile terminal. Namely, the 

10 operation of the display unit 20 is stopped when the folder or the flip is closed, and 
a display content of a screen of the display unit is renewed by the operation of 
opening the folder or the flip. 

The controller 10 of the related mobile terminal is not able to recognize 
occurrence of static electricity, so it fails to recognize the no-sensing state of the 

15 display unit 20 due to static electricity. 

Thus, since the controlling apparatus of the display unit of the mobile 
communication terminal cannot recognize a malfunction generated at the display 
unit by the influence of static electricity, a user must personally recognize a 
malfunction and reset the mobile terminal manually. 

20 In addition, with the controlling apparatus of the display unit of the related 

mobile communication terminal, the user could mistakenly recognize such a no- 
sensing phenomenon generated at the display unit as a breakdown of the mobile 
terminal, causing a problem that a reliability of the mobile terminal is degraded. 



25 SUMMARY OF THE INVENTION 
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Therefore, an object of the present invention is to provide a controlling 
apparatus and method of a mobile communication terminal using electrostatic 
detection capable of sensing a malfunction of a display unit through static 
electricity generated at a mobile terminal and automatically resetting a display unit. 

5 To achieve at least these advantages in whole or in part, there is provided 

a controlling apparatus of a mobile communication terminal using electrostatic 
detection, including: an electrostatic detector for sensing a voltage at higher than 
predetermined level and outputting it as a logic signal; a display unit for outputting 
screen data stored in an internal memory; a memory unit for storing in real time 

10 the screen data transmitted to the display unit; and a controller for recognizing 
occurrence of static electricity through an output of the electrostatic detector and 
resetting the display unit if the screen data stored in the memory unit and the 
screen data displayed on the display unit are different. 

To achieve at least these advantages in whole or in part, there is further 

15 provided a controlling method of a mobile communication terminal using 

electrostatic detection, including: recognizing occurrence of static electricity; 

o 

comparing screen data stored in a memory unit and screen data stored in an 
internal memory of a display unit; and resetting the display unit if the two screen 
data are different. 

20 To achieve at least these advantages in whole or in part, there is further 

provided a controlling method of a mobile communication terminal using 
electrostatic detection, including: a step in which a voltage greater than a 
predetermined value is applied to an electrostatic detector; a step in which the 
electrostatic detector transmits a logic signal to a controller; a step in which screen 

25 data stored in a memory unit and screen data stored in an internal memory of a 



display unit are compared; and a step in which if the compared screen data are 
different, the display unit and the electrostatic detector are reset. 

Additional advantages, objects, and features of the invention will be set 
forth in part in the description which follows and in part will become apparent to 
5 those having ordinary skill in the art upon examination of the following or may be 
learned from practice of the invention. The objects and advantages of the 
invention may be realized and attained as particularly pointed out in the appended 
claims. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to jike elements and wherein: 

Figure 1 is a block diagram showing the construction of a display unit 
15 controlling apparatus of a mobile communication terminal in accordance with a 
related art; 

Figure 2 is a block diagram showing the construction of a controlling 
apparatus of a mobile communication terminal using electrostatic detection in 
accordance with a preferred embodiment of the present invention; 
20 Figure 3 is a circuit diagram showing an electrostatic detector in the 

apparatus of Figure 2; and 

Figure 4 is a flow chart of a controlling method of a mobile communication 
terminal using electrostatic detection in accordance with the preferred embodiment 
of the present invention. 

25 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 2 is a block diagram showing the construction of a controlling 
apparatus of a mobile communication terminal using electrostatic detection in 

5 accordance with a preferred embodiment of the present invention. 

As shown in Figure 2, the controlling apparatus of the mobile 
communication terminal using electrostatic detection comprises: an electrostatic 
detector 140 sensing a voltage inputted beyond a predetermined value and 
outputting a logic signal; a display unit 120 outputting screen data stored in an 

10 internal memory (not shown); a memory unit 130 storing in real time the screen 
data transmitted to the display unit 120; and a controller 110 recognizing 
occurrence of static electricity through the output of the electrostatic detector 140, 
comparing the screen data stored in the memory unit 130 and the screen data 
being displayed on the display unit 120, and resetting the display unit 120 if the 

15 two screen data are different. 

If a high level voltage greater than a predetermined value is 
instantaneously applied to the electrostatic detector 140, the electrostatic detector 
140 detects it and transmits a fixed logic signal to general input/output ports 
(GPIOI and GPI02) of the controller 110. Then, the controller recognizes it and 

20 transmits a reset signal both to the display unit and the electrostatic detector 140, 
thereby initializing the output. 

The display unit 120 includes a panel (not shown), a driver (not shown), a 
graphic controller (not shown) and an internal memory (not shown). When the 
screen data inputted from the controller 110 is stored in the internal memory (not 

25 shown) of the display unit 120, the stored content is displayed on the display unit 
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120 by the graphic controller (not shown). 

The controller 110 provides the screen data simultaneously to the internal 
memory of the display unit 120 and to the memory unit 130, a part of a main 
memory unit, and outputs a current state of the mobile terminal on the display unit 
5 120. 

The memory unit 130 operates as a mirror storing unit for storing the same 
screen data as the screen data of the display unit 120 on a real time basis, and 
the controller 110 determines whether the display unit 120 is normally operated by 
comparing the screen data of the memory unit 130 and the screen data of the 

10 internal memory unit. 

In other words, if the display unit 120 is malfunctioned by static electricity, 
the screen data stored in the internal memory (not shown) of the display unit 120 
differs from the screen data stored in the memory 130, whereby the operation 
state of the display unit 120 can be determined. 

15 if static electricity is detected, the display unit 120 is reset by software, 

and if a no-sensing phenomenon occurs, it is checked and the display unit 120 is 
reset, thereby minimizing a user's inconvenience. 

Figure 3 is a circuit diagram showing an electrostatic detector in 
accordance with the present invention. 

20 As shown in Figure 3, the electrostatic detector comprises a diode D1 

turned on at a voltage higher than a predetermined value, a voltage limiting 
resistor R1, and a logic circuit unit 145 consisting of a resistor R2, a capacitor C1 
and a D flip-flop 145a and generating a clock signal. 

The logic circuit unit 145 transmits a logic signal as to whether static 

25 electricity has occurred, to the controller 110. Upon receiving the logic signal with 
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respect to occurrence of static electricity, the controller 110 generates/outputs a 
control signal to reset the logic circuit unit 145. 

The diode D1 is a high capacity diode which is turned on and operates 
only when a voltage applied from an input port is higher than a predetermined 

5 value. For example, if the diode has a 50V capacity, it is turned on only when an 
electrostatic signal of 50V or higher is applied thereto. In the present invention, the 
diode serves as an electrostatic switch. 

The voltage limiting resistor R1 is connected in series to the diode D1 and 
limits the electrostatic voltage to an internally acceptable level. That is, if an 

10 electrostatic voltage so high as to turn on the diode D1 is applied, it can not be 
provided directly to the internal circuit, so the voltage limiting resistor R1 limits the 
voltage to an internally acceptable level. In this case, in order to drop the high 
level voltage of 50V or greater to a 5V or lower, a resistor having a resistance of a 
few MQ is preferably used. 

15 The D flip-flop 145a maintains the signal state according to the occurrence 

of static electricity until the controller 110 recognizes the electrostatic signal. The 
electrostatic signal, which has passed the voltage limiting resistor R1 , is limited to 
a voltage at the internally acceptable level, but its current is too weak and its 
duration is too short to be applied directly to the controller 110. In other words, 

20 since the controller 110 performs various calculations and operations, it may not 
capture the electrostatic signal which occurs for a very short time. 

Thus, the D flip-flop 145a maintains the signal state according to 
occurrence of static electricity until the controller 110 recognizes the electrostatic 
signal. When the controller 110 recognizes the output signal of the D flip-flop 145a, 

25 it resets the D flip-flop 145a to initialize it to a signal output state before obtaining 
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the electrostatic voltage (that is, logic 0). 

The D flip-flop 145a receives an input signal applied as a clock signal and 
determines an output logic state according to the input voltage, so that the D flip- 
flop 145a should generate a clock signal on receiving the electrostatic signal 
5 applied to the input port. An RC delay circuit consisting of the resistor R2 and the 
capacitor C1 is connected to a clock port for generating the clock signal. 

As for the D flip-flop 145a, the input signal should be applied to the input 
port before the clock signal is inputted, so the RC delay circuit accumulates a 
voltage which has passed the delay resistor R2 in the delay capacitor C1 in order 
10 to slow a setup time. 

One part of the electrostatic signal which has been branched after passing 
through the voltage limiting resistor R1 is provided directly to the input port of the 
D flip-flop 145a and the other part is provided with a setup time delay to the clock 
port of the D flip-flop 145a through the RC delay circuit, so that the D flip-flop 145a 
15 can latch the instantly generated electrostatic signal. 

Figure 4 is a flow chart of a controlling method of a mobile communication 
terminal using electrostatic detection in accordance with the preferred embodiment 
of the present invention. 

The operation of Figures 2 and 3 will now be described in detail with 
20 reference to Figure 4. 

First, when static electricity is generated inside or outside the mobile 
terminal and a high level voltage greater than a predetermined value is applied to 
the electrostatic detector 140 (step S11), the electrostatic detector 140 informs the 
controller 110 of the occurrence of static electricity through a logic signal (step 
25 S12). 
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Upon recognizing the occurrence of static electricity, the controller 110 
compares the screen data stored in the memory unit 130 and the screen data of 
the internal memory (not shown) installed in the display unit 120 (step S13) and 
judges whether they are identical (step S14). 

5 If the screen data of the memory unit 130 and the screen data of the 

internal memory are not identical, the controller 110 determines that a no-sensing 
(that is, a breakdown) phenomenon has occurred at the display unit 120 due to 
static electricity, and resets the display unit 120 (step S15). However, if both 
screen data are identical, the controller determines that the display unit 120 is not 

10 malfunctioned in spite of the occurrence of static electricity, and keeps performing 
the current operation of the display unit 120 (step S16). 

The process by which the electrostatic detector 140 informs the controller 
110 of the occurrence of static electricity will now be described in detail. 

A high level voltage electrostatic signal generated due to the static 

15 electricity conducts through the diode D1 of the electrostatic detector 140, and the 
voltage of the electrostatic signal outputted through the diode D1 is dropped 
through the voltage limiting resistor R1 to a voltage of internally acceptable level. 

After passing through the voltage limiting resistor R1, the electrostatic 
signal is divided to be applied both to the input port and to the RC delay circuit of 

20 the D flip-flop 145a. Since the electrostatic signal applied to the RC delay circuit 
has a lengthened setup time as it must pass through the delay resistor R2 and 
charge the delay capacitor C1, the delayed electrostatic signal is provided as a 
clock signal so that thfe D flip-flop 145a can latch the data directly inputted to its 
input port. 

25 The D flip-flop 145a generates a logic signal by using the electrostatic 
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signal applied to the input port and the signal applied to the clock port after 
passing through the RC delay circuit. At this time, the D flip-flop 145a uses the 
truth table characteristics that a logical value applied to the input port is outputted 
as it is. 

5 That is, if no electrostatic signal is inputted to the input port, the D flip-flop 

145a maintains outputting of '0', whereas if an electrostatic signal is applied to the 
input port, the D flip-flop 145a determines that T has been inputted and outputs 
T to the controller 110 to inform of the occurrence of static electricity. 

Upon receiving T from the D flip-flop 145a, the controller 110 recognizes 

10 the occurrence of static electricity and provides a control signal for resetting the 
display unit 120 and a control signal for initializing a signal output of the D flip-flop 
145a to '0' to the display unit 120 and the D flip-flop 145a, respectively. 

As so far described, the controlling apparatus and method of a mobile 
communication terminal using electrostatic detection has the following advantages. 

15 That is, the controller can recognize whether static electricity having a bad 

influence on the internal circuitry of the mobile terminal has occurred, and a 
malfunction due to the occurrence of static electricity can be prevented. 

In addition, when a no-sensing phenomenon is generated at a display unit 
due to occurrence of static electricity, the display unit is automatically reset, so that 

20 user's convenience can be increased and an operational reliability of the mobile 
terminal can be enhanced. 

The foregoing embodiments and advantages are merely exemplary and 
are not to be construed as limiting the present invention. The present teaching can 
be readily applied to other types of apparatuses. The description of the present 

25 invention is intended to be illustrative, and not to limit the scope of the claims. 



Many alternatives, modifications, and variations will be apparent to those skilled in 
the art. In the claims, means-plus-function clauses are intended to cover the 
structure described herein as performing the recited function and not only 
structural equivalents but also equivalent structures. 
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